Since anions play an important role in a wide range of chemical and biological processes, the development of anion selective receptors 1 and chemosensors based on the anioninduced changes in fluorescence 2 have been actively investigated. Specifically, phosphate-containing anions and their derivatives play important roles in signal transduction and energy storage in biological systems. 3 For example, many of common enzymes, such as kinases and phosphatases, produce or consume inorganic phosphate (Pi), which is also related to the protein phosphorylation.
4 Accordingly, the detection and discrimination of phosphate ions 5 and pyrophosphate (PPi) 6 have been the main focus of the efforts of several research groups.
On the other hand, imidazolium group has been actively studied for the recognition of anions, 7 where imidazolium group can interact strongly with anions through a (C-H) + … X -type ionic hydrogen bond. Herein, we report the synthesis and binding properties of new imidazolium-based fluorescent receptors (1 and 2) bearing two anthracene moieties and two imidazolium groups (Scheme 1), which show selectivity for H 2 PO 4 − over other anions, such as CH 3 
10
. Compound 1 and 2 were fully characterized by 1 H NMR,
13
C NMR (see supporting information) and high resolution FAB mass spectroscopy.
Fluorescence emission changes of compound 1 (6 μM) with anions were examined upon the addition of PPi,
, and F − (10 eq., tetrabutylammonium salts) (Fig. 1) . The fluorescence spectra were obtained by the excitation of the anthracene fluorophore at 368 nm. Among these anions, H 2 PO 4 − and PPi displayed highly selective fluorescence quenching effects associated with a unique excimer peak around 480 nm. Especially, 1 a These authors equally contributed to this work Scheme 1. Syntheses of 1 and 2. − were observed to be 6.19 × 10 6 M −1 and 4.68 × 10 5 M −1 (errors < 15%), respectively.
11
The fluorescent quenching effect with PPi and H 2 PO 4 − can be attributed to a photo-induced electron transfer (PET) mechanism as explained in the precedent reports.
5c,d On the other hand, the new peaks at 485 nm correspond to the excimer peak of anthacenes. This suggests that the two anthracene groups are located closer due to the hydrogen bonding between PPi/H 2 PO 4 − and the two imidazolium moieties, which can induce excimer formation.
On the other hand, 2 displayed fluorescence quenching effects with anions examined (Fig. 3) . However, the quenching effects were obtained to different extents according to different anions (PPi ≈ H 2 PO 4
. From the fluorescence titrations ( Figure 4 , S- Figure 6 , S- Figure 9 and S- Figure 10 ), the association constant of 2 with PPi and H 2 PO 4 − were calculated to be 1.38 × 10 6 and 3.49 × 10 4 M −1 (errors < 15%), respectively.
The selective fluorescence quenching effects of compound 1 for PPi and H 2 PO 4 − over other anions can be attributed to the bipyridine moiety in compound 1, which may act as a template and an adequate linker.
In current study, new imidazolium receptors 1 and 2 containing two anthracene moieties were synthesized as a fluorescent chemosensor for PPi and H 2 PO 4 − . Especially, compared to compound 2, compound 1 displayed effective fluorescence quenching effects with PPi and H 2 PO 4 − over other anions. Upon the addition of PPi and H 2 PO 4 − , compound 1 and 2 displayed selective PET quenching effects and unique excimer peaks at 485 nm. The association constants of 1 and 2 with PPi and H 2 PO 4 − were in the range of 10
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